Sequencing of peptides phosphorylated on serines and threonines by post-source decay in matrix-assisted laser desorption/ionization time-of-flight mass spectrometry.
In the era of complete genome sequences, biochemical and medical research will focus more on the dynamic proteome of a cell. Regulation of proteins by post-translational modifications, which are not determined by the gene sequence, are already intensively studied. One example is phosphorylation of serines and threonines, probably the single most common cellular regulatory mechanism. In this paper we describe the sequencing of mono- and bisphosphorylated peptides, including identification of the phosphorylation sites, by post-source decay (PSD) in matrix-assisted laser desorption/ionization time-of-flight mass spectrometry. In addition to dephosphorylation of the parent ions, we studied the influence of the phosphate group on the fragmentation of peptides. Generally, peptides phosphorylated on serine and threonine residues displayed no difference in their fragmentation patterns. The intensities of the resulting fragment ion signals depend only on the peptide sequence and not on either the phosphorylated amino acid or its position in the peptide chain. Phosphorylation increased the bond cleavage C-terminal to the phosphorylation site more than 10-fold, resulting in abundant signals, which typically dominated the PSD spectra. The produced C-terminally phosphorylated b-type fragment ions showed characteristic dephosphorylated fragment ions b(n) -H(3)PO(4) (-98 Da) and b(n) -HPO(3) (-80 Da) of higher abundances than the phosphorylated fragment ion. As a second layer to identify the phosphorylation site, all internally phosphorylated fragment ions were accompanied by minor, but always detectable, signals of the dephosphorylated fragment ions. Interpretation of PSD spectra of phosphopeptides was not more complicated than for unphosphorylated peptides, despite the increased number of obtained fragment ion signals.